ABSTRACT -This trial aimed to investigate the influence of calf genetic group on the ingestive behavior of Nellore dams and their offspring on pasture. Twenty one primiparous and multiparous Nellore cows were assigned to the experiment; 13 cows nursed straightbred Nellore calves; and eight cows nursed halfbred Simmental × Nellore calves. The observations started in the morning, as soon as identification of the animals in daylight was possible, and they lasted until after sunset, when identification became impossible. The observations were made at 3, 6, 12, 24 and 30 weeks after calving. The following events were continuosly observed: grazing, rumination, idleness, water and mineral intake, and suckling frequency and length.. The dams of straightbreds showed a shorter rumination time and longer idleness. Nellore calves showed shorter grazing time and higher suckling frequency. The ingestive behavior of Nellore cows on pasture is affected by the genetic group of their offspring, possibly because of the suckling frequency of the calves.
Introduction
Understanding the behavior of cows and their calves on pasture may help to identify management practices that promote their well-being and it results in improving the overall efficiency of a cow-calf system (Alencar et al., 1995; .
Crossbreeding in Brazilian beef cattle production has become more popular, mainly through the use of crosses between Zebu and European breeds, because of the benefits brought by heterosis and complementarity (Kippert et al., 2008) . In crossbreeding systems, it is usual to evaluate the performance of crossbred calves (Koger, 1980; Long, 1980) , but little attention has been given to the behavior of cows nursing calves on pasture. This dearth of information is particularly important in the case of Nellore dams, which constitute the majority of beef cows in Brazil.
Total suckling time and daily suckling frequency decrease as calf age increases (Reinhard & Reinhardt, 1981) and may also be influenced by the dam's milk yield (Odde et al., 1985) . Variations in suckling behavior depend on a dam's ability to satisfy her calf's nutritional needs (Day et al., 1987) , as well as on the pasture quality and stocking rate to which the dam-calf pair is submitted (Espasandin et al., 2001) .
One of the few articles on behavior of Nellore cows on pasture was published by Alencar et al. (1996) , who compared the behavior of Nellore to that of Canchim cows. The authors observed greater daytime grazing in Canchim cows and a positive, albeit small correlation (r = 0,27) between milk yield and grazing time in Nellore cows.
In the cow-calf relationship a particularly important behavior is nursing, which exerts a strong regulatory function on postpartum ovarian activity. An increase in the length of postpartum anestrus is associated to the level in which a dam is stimulated by her calf (Wettemann et al., 1978; Randel, 1981; Williams, 2001) . Thus, the understanding of their behavior is important to establish conclusions about postpartum reproductive functions (Day et al., 1987) .
We have not found any literature on the behavior of Nellore cows and on their straightbred or crossbred offspring raised on pasture. Therefore, the present study was conducted with the objective to study the influence of calf genetic group on the ingestive behavior of Nellore dams and their offspring on pasture.
Material and Methods
The experiment was conducted at the Fazenda Experimental São Manuel, which belongs to Universidade Estadual Paulista (UNESP), Faculdade de Medicina Veterinária e Zootecnia, located in São Manuel municipality, São Paulo state.
Out of a group of 53 Nellore females, half were randomly chosen for insemination with semen from a Nellore sire and the other half were inseminated with semen from a Simmental sire. Both bulls had an expected progeny difference around zero. Thirty seven females calved, of which 24 produced straightbreds and 13 produced crossbreds. The calvings occurred from December 1, 2001 to February 4, 2002. Twentyone primiparous and multiparous cows were randomly chosen out of these 37 cows: 13 nursed Nellore calves (four males and nine females) and eight nursed halfbred Simmental × Nellore calves (six males and two females). The cows were distributed in three blocks, according to parturition date, with an average interval of 20 days from one block to another: A -five cows (two straightbred and three crossbred calves); B -nine cows (seven straightbred and two crossbred calves); and block C -seven cows (four straightbred and three crossbred calves). This subdivision was necessary so to obtain more homogeneous lots and fewer animals per lot, which would make observations easier.
The total area of the farm is approximately 250 hectares, divided into 14 paddocks, in which an average stocking rate of 0.9 AU/ha was kept during the experiment. All animals in the experiment were kept together in a common paddock, except during the observation periods when one block at a time was transferred to the observation paddock, as follows. At least three days prior to the observations, all cows and calves which belonged to a block that was going to be observed were moved to a 11.7 ha paddock, in which the topography made it possible to the observers to see the whole area. This paddock was composed almost entirely by Brachiaria decumbens, with a few spots of Brachiaria brizantha, and it was kept, during the observation periods, under an average stocking rate of 0.7 AU/ha. All animals received mineral mix ad lib. The sanitary and management procedures followed the routine adopted in the Experimental Farm.
Ingestive behavior was observed following the methodology described by Alencar et al. (1995) , with a few modifications. The observations started at sunrise, as soon as there was enough daylight to make the animals clearly visible and ended in late afternoon, when they were no more clearly visible. For better identification, all animals were marked with hair dye on their back, rump and front. As a stationary observation base, we used a tractor connected to a cart, an equipment that was familiar to the animals. The tractor hood served as an observation tower. The observations were made by using binoculars or, when it was possible, without them.
Each block was observed on weeks 3, 6, 12, 24 and 30 postpartum. The observations were made directly and continuously, including the beginning and ending of each of the following events: grazing, rumination, nursing, water consumption, mineral salt intake and idleness (absence of the preceding activities). Thus, it was possible to calculate, for each animal in an observation period, the total time spent on grazing, rumination and idleness, as well as the nursing frequency, the average time spent on each nursing and the total nursing time during each observation. Nursing was considered to have started when suction effectively occurred, and aborted trials were unconsidered; the end of nursing was set when the calf ceased to seek its dam's udder. A new nursing period was set when this process recommenced. No more than two cow-calf pairs were alloted to each observer, and each observer received a marking paper sheet for every animal alloted to him/her, with columns on it for continuous notes of all occurrences. repeated measures: linear and quadratic effects of days postpartum, the interactions between these and calf genetic group and gender, as well as the following covariables: milk yield, rainfall, wind speed and average, low and high temperatures. The model included, as random effects, cows or calves within each combination of block, gender and genetic group (error a); and residuals (error b).
Results and Discussion
The effects of parity, milk yield, rainfall, wind speed and temperature were removed from the final model since they were not significant (P>0.10).
The average observation time was 12.3 hours (740.5 minutes), ranging from 11.3 hours in the winter to 13.7 hours in the summer. Although no difference was detected between genetic groups for the grazing time of the cows (Table 1) , an interaction (P=0.0001) was detected for this variable between genetic group and days postpartum. The grazing time increased with days postpartum and gradually stabilized; this increase was faster in the cows nursing Nellore calves (Figure 1) . From a practical point of view, differences between genetic groups were small. The gregarious behavior of cattle may have hindered the In every observation week, the amount of available forage (kg DM/ha) in the observation paddock was estimated by means of a 625 cm 2 square that was haphazardly thrown throughout the paddock. The forage contained within the square was cut at approximately 5 cm away from the soil, and the process was performed 10 times to obtain a composite sample, which was taken to the laboratory, weighed fresh and dried in a forced-draft oven at 60ºC for estimating its dry matter content.
Rainfall, average wind speed and average low and high temperatures were recorded at the meteorological station of Faculdade de Ciências Agronômicas of UNESP, which is located on the same farm.
The experiment was conducted in a randomized block design with more than one replicate per block and repeated measures. The results were statistically analyzed by means of restricted maximum likelihood, through the MIXED procedure (Littell et al., 1996) of SAS (version 6.12). The statistical model considered the following fixed effects as applied to the experimental units (animals): block, calf genetic group, calf gender, the linear effects of total observation time and available dry matter (covariates), as well as the linear and quadratic effects of parity. The following fixed effects were considered as applied to the Alencar et al. (1996) have emphasized that grazing time may be associated with forage availability and calf age, because, as calves grow up, their milk intake is reduced and their grazing ability increases, which allows their dams to graze less. However, when forage availability decreases, grazing time and number of bites increase, but bite size and hourly intake decrease, which increases the total grazing time, as a mechanism for increasing total daily intake (Rovira, 1996) . In the present experiment, the adjusted grazing time increased with days postpartum (Figure 1) , which is more closely linked to a reduction in quality than to a reduction in availability since availability was included as a covariable (P<0,05) in the model. On the average, the forage availability was 1,871 kg DM/ha (ranging from 1,165 to 2,313 kg DM/ha).
Normal values for grazing times during 24 hours, according to Rovira (1996) , range from 7 to 10 hours; 70% of this grazing occurs during daytime and the remaining 30% during the night. Using this proportion and considering that the average observed grazing time was 7.7 hours (464.5 minutes), one may admit that the average grazing time during 24 hours was 11.06 hours. Therefore, the estimated grazing time was high, above the upper "normal" limit. Nevertheless, values close to those found in the present experiment were reported by Polli & Lobato (1984) and Alencar et al.(1996) , who observed grazing times above 7 hours during daytime.
The dams of Nellore calves showed a lower rumination time (Table 1) ; there was also an interaction (P=0.0019) between genetic group and days postpartum. Rumination time decreased as days postpartum increased for both dam groups; however, the dams of Nellore calves showed a shorter rumination time at the beginning, which decreased less steeply, such that the difference between dam groups decreased gradually (Figure 2 ). According to Welch & Hooper (1993) , the time spent on rumination depends on the amount of dry matter ingested, which is affected mainly by grazing time. The decrease in rumination time as days postpartum increased was probably due to a lower dry matter intake caused by a gradual lowering in forage quality and availability, which the increased grazing time could not compensate for. This was confirmed by Roberts (2009) .
The dams of Nellore calves showed longer idleness (Table 1 ). An interaction (P=0.0058) between dam group and days postpartum was also observed for this variable. The difference between dam groups decreased as days postpartum increased ( Figure 3 ). As expected, when grazing time increased, idleness decreased. The increase in grazing time and the decrease in rumination and idleness were steeper during the first weeks postpartum. The longer idleness during the first weeks and its reduction with days postpartum may be partially attributed to the longer time dedicated to the calves during the initial phase. From the 12 th week onwards, milk consumption ceases to be an important part of a calve's dry matter intake (Rovira, 1996) , and it seeks its dam less often.
Suckling frequency was higher in the Nellore calves (Table 2) , and diminished as the calves grew older (Figure 4) . No difference was observed between genetic groups for total time spent suckling or for suckling length (Table 2) . Das et al. (2000) observed a longer suckling time, length and frequency in Zebu calves than in crossbreds. Odde et al. (1985) asserted that higher milk yield and calf weight Table 2 -Adjusted means of straightbred or crossbred calves for frequency, total daily length and individual length of suckling and for grazing, rumination and idleness times gain are associated to lower suckling frequency . Vargas Jr. et al. (2003) , observed higher milk consumption until weaning in halfbred Simmental × Nellore calves, chiefly during the first 63 days. For this reason, one can conclude that the halfbreds ingested a higher amount of milk in each suckling episode. Our results are in agreement with the literature, mainly with respect to: the shortening of total suckling time as calves grow older (Das et al., 2000; Espasandin et al., 2001) ; no observed change in mean suckling length during the postpartum period (Day et al., 1987) ; decrease in suckling frequency regarded to age (Espasandin et al., 2001) ; and no observed gender effect on suckling variables (Reinhardt & Reinhardt, 1981) .
The crossbred calves showed a longer grazing time (Table 2) . As the calves grew older, an increase in grazing time was observed, and this increase was faster (P=0.067) in the crossbreds (Figure 5) , the difference becoming clear from the second month onwards. This difference can be attributed to the higher growth potential of the crossbreds, which creates a higher nutritional demand and forces them to obtain nutrients from pasture, since milk becomes insufficient. There may be a misunderstanding when one attributes the higher weight gain of a calf exclusively to its dam's milk yield, because a lower or insufficient yield forces it to eat more forage, in an effort to compensate for a lower intake of milk dry matter (Ansotegui et al., 1991) .
No effect of genetic group or gender was observed for calf rumination time (Table 2 ), but there was some evidence of interaction (P=0.0989) between sex and age ( Figure 6 ). We offer no explanation for this fact, but one must consider that rumination is difficult to measure, mainly when calves are still small and poorly visible, which hinders a precise observation of rumination. Calf idleness showed no difference between genetic groups (Table 2) , but an interaction (P=0.0001) between genetic group and age was observed (Figure 7 ): idleness decreased with age, but faster in the crossbreds. As already discussed, the straightbreds suckled more frequently; and we also observed, albeit qualitatively, that each time a calf seeked its dam, both interchanged caresses before or after nursing, and this interaction appeared to be more intense between the straightbreds and their dams. All these factors may have contributed to the slower decrease of idleness in the Nellore calves and the longer idleness of their dams. 
Conclusions
Nellore cows change their diurnal behavior according to the genetic group of their calves: they spend more time ruminating and less time in idleness when their calves are crossbreds. Nellore calves suckle more frequently during daytime than ½Simmental ½Nellore calves, whereas these crossbreds spend more time grazing. More attention should be given by scientists to behavioral characteristics of cattle, especially when dealing with crossbreds, given the dearth of information in literature and the possibility that these variables interfere with experimental data.
